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Abstract:

BACKGROUND: The objective of this study is to analyze the spatial and temporal patterns of malaria
incidence as to determine the means by which climatic factors such as temperature, rainfall and humidity
affect its distribution in Maputo province, Mozambique. METHODS: This study presents a model of malaria
that evolves in space and time in Maputo province-Mozambique, over a ten years period (1999-2008). The
model incorporates malaria cases and their relation to environmental variables. Due to incompleteness of
climatic data, a multiple imputation technique is employed. Additionally, the whole province is interpolated
through a Gaussian process. This method overcomes the misalignment problem of environmental variables
(available at meteorological stations--points) and malaria cases (available as aggregates for every
district--area). Markov Chain Monte Carlo (MCMC) methods are used to obtain posterior inference and
Deviance Information Criteria (DIC) to perform model comparison. RESULTS: A Bayesian model with
interaction terms was found to be the best fitted model. Malaria incidence was associated to humidity and
maximum temperature. Malaria risk increased with maximum temperature over 28 degrees C (relative risk
(RR) of 0.0060 and 95% Bayesian credible interval (CI) of 0.00033-0.0095) and humidity (relative risk (RR)
of 0.00741 and 95% Bayesian CI 0.005141-0.0093). The results would suggest that additional non-climatic
factors including socio-economic status, elevation, etc. also influence malaria transmission in Mozambique.
CONCLUSIONS: These results demonstrate the potential of climate predictors particularly, humidity and
maximum temperature in explaining malaria incidence risk for the studied period in Maputo province.
Smoothed maps obtained as monthly average of malaria incidence allowed to visualize months of initial and
peak transmission. They also illustrate a variation on malaria incidence risk that might not be related to
climatic factors. However, these factors are still determinant for malaria transmission and intensity in the
region.
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Resource Description

Exposure :  

weather or climate related pathway by which climate change affects health

 Meteorological Factors, Precipitation, Temperature

Geographic Feature:  

resource focuses on specific type of geography

 None or Unspecified
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Geographic Location:  

resource focuses on specific location

 Non-United States

Non-United States: Africa

African Region/Country: African Country

Other African Country: Republic of Mozambique

Health Impact:  

specification of health effect or disease related to climate change exposure

 Infectious Disease

Infectious Disease: Vectorborne Disease

Vectorborne Disease: Mosquito-borne Disease

Mosquito-borne Disease: Malaria

Model/Methodology:  

type of model used or methodology development is a focus of resource

 Methodology

Resource Type:  

format or standard characteristic of resource

 Research Article

Timescale:  

time period studied

 Time Scale Unspecified

Vulnerability/Impact Assessment:  

resource focus on process of identifying, quantifying, and prioritizing vulnerabilities in a system

 A focus of content
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